INTRODUCTION
Although there are few experimental results, it is accepted that feeding rations with a low roughage content decreases the lipolysis of triacylglycerols (TAG) and biohydrogenation of unsaturated long chain fatty acids in the rumen (Harfoot and Hazlewood, 1988) . Changing the diet of cows from a high to a low roughage type decreased the number of lipolytic bacteria in the rumen, while the in vitro lipolytic and biohydrogenating activity was also lowered (Latham et al, 1972) . Demeyer et al (1972) found that the administration of sucrose (80 g twice daily) into the rumen of a fistulated sheep resulted in lower amounts of free fatty acids liberated from linseed oil in in vitro incubations with the rumen fluid. A similar observation was made by Gerson et al (1985) , who found that the in vitro rates of lipolysis and biohydrogenation were reduced when a portion of fibre in the diet of sheep was replaced by starch. More recently, the inhibitory effect of starch supplementation on lipolysis was confirmed in experiments using the rumen simulation technique (RUSITEC) (Abel et al, 1990) .
To ascertain whether these effects are due to the lower pH values in the rumen that result from the feeding of low roughage/high starch diets, we investigated the effect of pH on the lipolysis and hydrogenation of soybean oil during incubations with strained rumen contents. A brief report of some of these results has been published previously (Van Nevel and Demeyer, 1996) .
MATERIALS AND METHODS

Animals and rations
Rumen contents (ca 0.5 L) were taken from a rumen cannulated wether (ca 80 kg), just before the morning feeding. The animal received 300 g of commercial concentrate (14.9% of crude protein; 4.0% of crude fibre) and 300 g of meadow hay (12.4% of crude protein; 26.1 % of crude fibre).
The ration was fed at 9 and 16 h.
Incubation method
The rumen contents were filtered under anaerobic conditions (C0 2 -flushing) through a metal kitchen sieve (mesh width ca 1.5-2 mm). The rumen fluid (10 mL) was incubated for 6 h with Burroughs solution (10%; 40 mL; saturated with C0 2 ; initial pH 6.8) (Burroughs et al, 1950) in glass flasks (incubation gas: C0 2 ) at 39 °C in a shaking waterbath. As a nitrogen source, 10 mg of N as NH 4 HCO 3 were added per flask. The different pH values in the different incubation flasks were obtained by adding HCI (5 N) just prior to incubation, and were 6.8, 6.3, 5.9, 5.6 and 5.2 (SPSS Inc, 1990 ).
RESULTS
The preliminary experiment showed that the addition of hay as substrate for the microbes has no effect on lipolytic activity (table I) .
However, with the hay, C iB;i (oleic acid: cis-9 and positional or stereoisomers) was hydrogenated to stearic acid (C 18:0 ) to a larger extent, although in both cases no free linolenic acid (C l8:3 , cis-9, 12, 15) (Hobson and Mann, 1961; Henderson, 1975; Prins et al, 1975 (Demeyer et al, 1978) .
The reason for the low recovery phenomenon in our work is as yet unknown, but it was also observed by Hino et al (1993) .
Comparison of the liberation of individ- (Hobson, 1965) . The growth yield of Butyrivibrio fibrisolvens, a lipolytic and hydrogenating species, was 75% of its maximum yield when pH was 5.75, while at pH 5.5 the organism was washed out in continuous culture (Russell and Dombrowski, 1980) . Studies in batch culture with lipase produced by A lipolytica revealed that the activity was severely inhibited at pH 5.8, an effect which could be avoided by maintaining the pH above 6.3 (Henderson et al, 1969) . In another study, with olive oil as the substrate, Henderson (1971) (eg, glucose) in the growth medium reduced the production of lipase by pure strains of bacteria grown under aerobic conditions (Papon and Talon, 1988; Jaeger et al, 1994) . It seems that very little is known about the mechanisms controlling biohydrogenation in the rumen (Harfoot and Hazlewood, 1988) .
Finally, based on our results, it can be speculated that the establishment of low pH values in the rumen through the feeding of high-concentrate diets could be a strategy for protecting unsaturated lipid supplements (oils) against biohydrogenation. However, a negative aspect of such a strategy is the fact that at pH values lower than 6.2, fibre digestion in the rumen is depressed (Mould et al, 1983) . This is however of relative importance because lipid supplements are usually fed in combination with low roughage diets. This strategy would permit unsaturated fatty acids to reach the small intestine, where they can be absorbed and made available for incorporation in body and milk fat.
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